Characterization of recombinant foot-and-mouth disease virus pentamer-like structures expressed by baculovirus and their use as diagnostic antigens in a blocking ELISA.
Non-infectious recombinant pentamer-like structures of the foot-and-mouth disease virus (FMDV) were expressed by baculovirus, and the antigenicity and immunogenicity of the proteins were analyzed in a blocking ELISA for the detection of FMDV antibodies. The recombinant pentamer-like structures were produced in insect (Sf9) cells that were inoculated with recombinant baculoviruses that expressed, simultaneously, the genes for the P1 and 3C proteins of FMDV from individual promoters. The FMDV pentamer-like structures were processed by viral 3C protease, as shown in Western blots, and were antigenic, as revealed by their reactivities in an indirect ELISA. Analysis by CsCl gradient centrifugation showed that the pentamer-like structures were similar to authentic pentameric subunits from FMDV in terms of sedimentation velocity. Furthermore, the pentamer-like structures induced high levels of FMDV-specific antibodies in mice following immunization. Observations made under the electron microscope revealed that the pentamer-like structures expressed by insect cells self-assembled to form pentameric subunits of 7-8 nm in diameter, which resemble the authentic FMDV (23+/-2 nm in diameter). The results indicate that these pentamer-like structures are as antigenic and immunogenic as authentic FMDV, although the former are smaller in size. Based on these results, a blocking ELISA was developed using the recombinant pentamer-like structure. The ELISA showed specificity of 99.5% and sensitivity of 98.5% when tested with FMDV antibody-negative and -positive sera, respectively. This blocking ELISA is highly specific and offers many advantages over the current ELISAs that use inactivated FMDV antigen. This is the first report of the production and diagnostic application of recombinant pentameric subunits of FMDV.